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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To make an IEEE 1394 
interface operate stably when a physical-layer 
semiconductor chip and a link-layer semiconductor 
chips are AC-connected to each other. 
SOLUTION: A communication interface circuit 501 
which is constituted of an IEEE 1394 interface is 
provided with tri-state circuits 4a, 4b, and 4c which 
can output three states of two voltage states and one 
high-impedance state from output terminals and a 
control circuit 4 which controls the outputs of the 
circuits 4a, 4b, and 4c to high-impedance states while 
the power supply to a link layer is turned off (LinkPwr) 
or the power supply to a physical layer is reset 
(PupReset). 
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[0063] ill 8 12 , (I^Li nkPwrt^oy^fl 

[0 0 6 4 ] fa^-L i n k P w r 13, £ # 

i# «Slti~t2) (cyy^if-j/^2^f;»^ 

[ 0 0 6 5 ] ^Pi/^fff SCLKfl [§J6 cOIhJSS^CO 
S^TtC^ UT, ft ^ 3 0 1, {f ^ 3 0 2, XU«ft#- 2 0 

iT-^£n6 0 0**jti*r-ii, Sic, 

P*fl l/^UV I 1 , ff# 3 0 2 l/^UV I 2 T'&3 

[0066] b#sj t 1 fc^t^r, y ^^/if 1 5/^2 com 
o^i-r^ 0 -tcoB§, mmm^y 7i is, ft -§-3 o 1 

l^^V I 2^»bP - U^A- V L 2 (CT^^ 0 y V 
^if ^^2<7)v'a; ^/ h [§]& (i, ft#3 0 2^L#^ 
tEV l J; [M^S^n — l/^VL 2 SrWBfc U ft # 2 
0 1 — l/^UVL 2{CLtfii^t5o 
[ 0 0 6 7 ] mm t lfrb t 2 STOW, ff-§-L i n k 

ffl, fit 3 0 1 $:d-i/^vl lCLttti^t^o t 
COM}. §mc 3 5 <#J;tl* 0. 0 0 1 /u F ) ^j£^3 4 
(mx.it 1. SkQ) 6 (ff'Jilil. 8 k 

0) ^j>LrML, (ft 3 0 2!^n-i^A: /U vL 27)^ 
b^B^/uvi 2CCReg»0. 9//s.(=0. 0 
OlyFXi. 8kQ/2) ^LT, ^<7} 

h[§S§2 11^, ff^ 3 0 2 ^l§:^iEV 
2 J: 0/Jn$ (ff 2 0l$rD-L/^VL2{Ci 

[ 0 0 6 8 ] mm t 2 (C*5^T, ft -*§- L i n k P w r & 
U^UtC/jrS ^^^^-/-^l (i, SOMHzCO 
^ n y fffi # 3 0 1 i LTtti^-rSo ^rOP$. Sg 
fi3 5^*e$ix, ft -§-3 0 2 IlifEco^ a 



(6) WIM^l 1-215158 

10 

<£ffi U^V I 2Tv<^7^Ltf|f^/i5o ^co^, 
£fi3 5#«K3 4Xt)Mg;tfc3 6*^LT*«U ff# 
3 0 2 CD/^ T *&<Pf£ l/^/UV I 2^f5C - i/K/i/V 
L 2(CCRB$^S0. 9ys (=0. 0 0 1 u F X 1 , 
8 k 0/ 2 ) r-T^Sc 

[0 0 6 9] mm t 2(OS, ff -§-3 0 2d«U#l^SffiV 
2 ,fc 9;** < v'^^ h0SS2 Hi, ff-*§*20 

1 £^ ^VH2 (cLrtti^-r-5c P#£"J t2^fct 
3£T-0DPfl, fff 3 0 2^l^^^VUH^:#^ 
/<? COT*, V^zl £ y h[H]S& 2 1 13, 2 0 1 £r'W U^yU 

VH 2 tC#lfSL, SOMHzCO^n 5/ ^ ff -&§- & fctl^-f 5 

[0 0 7 0] B*J&J t 3C/^^ fS* 3 0 2 36«U#^S 

ffv 1 J: < /^5cor% ^ a ^Msii8 2itt, {f 

-*§• 2 0 1 £ 5 0MH 2 co^ a y $ m-^rt iTW^f^ r. 
£ tf-C* 60 9 ^, ff * 20111, B#^J t 3 & 

ifi^ftJi 5 OMH zCO^ o j/^ff-^tC^-S^, mMt2 
t 3£TCDPfll35 OMHzO^ a ^^{a-^tC^ib^ 

^ [0 0 7 1 ] <fc*5, ft#L i n k P w r <W& % it^P u 
p R e s e t Com^hm^kX-foZo ff p u p R e s e 

^-T^COT*, ft -§-L i n k P w r CO^i^j^fz, c 
[0 0 7 2 ] **Woa«Jtt, yT'i y 

T^5lEEEl 3 9 4 -fy^7 ^ — xXtefrOffl'&ft 
[0 0 7 3 ] 

hco^Pflicfitlta F7^^r- h E^coffi^^/N^ >■ t° 
"-^V^^ffitcWJtB-rSMWlfilKiS:*-*-* IEEE1 

[0074] y >?m<nnm&7t7<nximxi$9!)mB<D 

2 0(7>«JE^*ffi(OV^i"*^*»^c:•^- IEEE139 

EE 1 3 9 4-f V^7=c — ^<?5»^S:SS*H3:5r 
[0 0 7 5 ] 

ft 7 31— ^Ih]£S 5 0 1 (§2) CD^fiE^r^-f o al 

ftY>^7ai— ^{Hjg§5 0 1 li, »Hf yruyy 

5 0 111, igl2i^^(C, AC^C0:t§^ ^fflSffitR, 3 
5(9 $rtt5?)\ iir*fi§/T^tB&LT^6 c 
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[o o 7 6 ] mmm?y? i*3, m3<nh<ntmm<DA 

ft#CTL(7)}t«><7)2ffl(7>Atil*iHll8 4 a (03) , 8 

(H3) , Rtf? a s> ^ff *S C LKO/c#><7> 1 <@Ofcti 
*IhIS§4 c (06) - 

[ 0 0 7 7 ] «53lJg^s/y Ki, rtffifff-g-D i r e c 
t , — PupReset, LinkPwr &^-t%> 0 

[0 0 7 8 ] ft*D i r e-c til 1 {^J U^<jU) <D 
£#{CDC*fit£:;gtt U 0 (a — u^/u) (D^|:a 10 
Cgfef*f5't)OT'#)^ fffDI RECT (0 

2) tmtm^x-hZo 

[ 0 0 7 9 ] fg-§— PupRe s e t 13 , ^iUJI^ ;y :T 
[0 0 8 0 ] fS#L i nkPwrll lO^iC'J 

[0 0 8 1 ] 0^43, 4b, 4cli, flfDi r ec 
t^0 (ACgt) T*fc£*-g\ ^offf-PupRe 
s e t**0 CJty S*!M) r-*>S4i-&^ttf&*L i n 
kPwr#0 (y >^il^iy^2 &%M3r7) X&>Z>m 

[ 0 0 8 2 ] -*-4fc>*>, ac&«E£>«-&;&»o y ir y 

[ 0 0 8 3 ] Alii* Eft 4 a 4 b 13, §3 COAfctt* 
0S&4 £P C*gj&T-& 9 , ffi*[£I&4ci3, H]6c7)fcb* 
0E&4 £[i] U.«j&T-<ib£ 0 fc/fU ±lBC0^^(c^Pfl \s 

[ 0 0 8 4 ] mmia *C T LCDA*I°]^4 a ^ ff 

^-D(7)A£ti*t!]&4 b 15, ISr-fcSwt 8 , WJffl) 

ff-§-CTL(7}At±J*{I]S§4 a £#J^tft^-f £ e 

[ 0 0 8 5 ] Sfc, ft #L i n k P w r OB#^ff-§- 
-P u pR e s e t tf* 0 <7>P* £ T* 13 , ^l^/g^^^l 13 ^ 
I^CBftSrtSWt, {f*L i n k Pwr^0W»^S: 

[ 0 0 8 6 ] H9I3, ff*L i n k P w r £ftIWt*C 
[ 0 0 8 7 ] fffL i nkPwrll 1 ('Wlx></U) 

<r>t £«c y ^/i^- y-7z (nmrnt^^x-h 9 , 0 (n 
— (p^^ij t i — t 2) tcyv^/i^^^ 

[ 0 0 8 8 1 «»ft#CTLIi, IS) S^lHlS^^^^^rtc 517 
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SCt, ft -9- 3 0 1 , ft* 3 0 3 , &mi*=rZ 0 2tt 

B*ja 1 1 <kk., «-§-3 o i &<pm w*< 

/isV I 1, ft* 3 0 3 tf^Fflt^^V I 3, 0 2 

[0 0 8 9] eatllC*3^T, ^^1^5/7201 
JRi«5j-7tC&i? , ff*L i n k P w r ^d-1/^{:^ 

ye-^y^^lf^L, (1^3 0 1 (WJWfS-§-CT U 

T, ft* 3 0 1 a*Sffc: L4^cor% {f * 3 o 3 t> *M ^ 
I 3 SrttSFU ft* 3 0 2 t^B^^V I 2 £■ 

[0 0 9 0 ] tU^t 2*-?COfW, ff*L i n k 

Pwr^n-^/H:^5^ %mM^ y^f 1 13. ^(7> 
M, ft* 3 0 1 2r^PeH U-<^V I 1 Izmft-fZ* t(D 
ffi, m -§-3 0 3 1**110 U^/i-V I 3 £:#i^U ff* 3 0 

[0 0 9 1 ] P#^J t 2 M£>l^T, i n k Pw r & 

leu ^W^W^^vi itc*i^-T5o ^co 
b#, ft* 3 o 3 h cpffl u-<^ v i 3 &mn L , ft* 3 0 

2 t> u^/uv I 2 ^r,m^-r -5c 

[0092] ^<7)^ ffi^c, t 3t\ mmm^y^ 

1 ^(1*3 0 1 ^a»L/^VL 1 ^ LT(H^*f 6^-0 
<7>ff *$:«^T-^L, Bl7tC^L)tJ: 5<£^F«B-&d^^t: 

[ 0 0 9 3 ] WSJ t 3 "C\ ff-g-3 0 1 t^^m 1"</UV I 

fl# 3 0 3»V3 0 2 wttfi^T^S. + 

^7t#K ff* 3 0 2 COd — I/^/UV L 2 13, ^ 
A^h@IS210LS^SEVl (B5 (A) ) X *) 
< 4 5. v-^ ^ ^ h0^l l 13, P#£iJ t 3ic*^^^ 
Tff*3 0 2^d-1/^vl 2 T*^)5 tiSWf-^JWrf 

[0 0 9 4 ] 4*5, (f *L i n k P w r (Dfdl, ft #P u 
p R e s e t <7)^'£-t>f^T*&>5 0 ff*P u p R e s e 
U3, WligfyT'l OSjHd5^->tc4o3t«(^3f3e»! 

ff*P u p R e s e t U^/K7) £ # (3 y ir -x > 

»IMT-fcSCi:*:Sc*i-5 0*C, fS*L i n k Pw r CO 

[ 0 0 9 5 ] ^C7}f|fl, Wffl3ff*CT L^^T-4 

<, 8 tfy hco^— ^m*D (Hi) t^BB U"<vMC-t- 

[0 0 9 6 ] ^{C, H 6 tc^-f ^ o ^ fg* S C L K <Z) 
ft *teiEtHJ£§£#BS L4d5t>, ^as/MI^SCLKO 
Mf»*te4:K So -btaoff * LinkPwr^u — 
U^yuXf3ft#P u p R e s e t ^/^>f u-^/ucoi: 
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[0097] H 1 0 14, (S-S-L inkPwr£*Ps>^ 
[0 0 9 8 ] ff *L i nkPwrlj;, U^<;bf7) £ # 

»»ti-t2) cyy^gf j//2^tiwt 

[ 0 0 9 9 ] ^oy^fif.sCLKI4, me tf>[sl&f»£> 
SJJffCJSlST, ft* 3 0 1, ff* 3 0 2, &U<ff*2 0 

ir-^£ix£ 0 e#&J t i £t*I4, M3oi?)^ 

B^V I 1 , {f -§-3 0 2#*PiO U^yuv I 2f|)5 

[oioo] t i k&^t, !/ >>#m*f- Of 

iR^^-7tC?t , ff *L i n k P w r 2* n — l"<MZLt* 
otzb-fZ* ^GDB#, ^/If^^l 14, ft* 3 0 1 

(^nj/^fff sclk) SrtHi/^vi licbrtb 
i Y&mn-tzKtb. fit3 0 2fc, -eop^, 

W^VJ 2«:flWn, ff*201t4, C<7)Ffl, 

[0101] 3#£iJ t 2 tCSol^T, ft *L i n k P w r tf* 

*ofcr t $:f^t5^T', fe^^^^^l 14, 50M 
H z CO? a ;y ?{f*£:ff *3 0 1 t LXttJj L«r£>3 e 

[0102] I8t?li, K?M t 2fcL*5^T, ft * 3 0 1 
— l/^;uv L 1 ^fe^-f I/^/uvh 1 gg-ffc;-*- -6 7c 
ft * 3 0 2 IC^ffl l/^/UV I 2 T X&frib* 

9, ft* 3 0 2<73{f*u^u£#tf*fi< fc oT 5o 

[0103] EI 1 0 f 14. P^iJ t 2 (C&^T, ft* 3 0 
1 j&**fiB i/^/i'V I i fi*h^-< i/^yuvH 1 tcjEffci - £ 
7t#>, ft* 3 0 2 * Ffl l/^v I 2 )&>fe>^*f U"^/UV 
H 2 tC^fb-f ft* 3 0 2 14, 'n-Y l/^VH 2 £ d 
- l/^/UV L 2 £ OfiO 5 0 MH z<D? u yj? 

ff *£fc5. 

[0104] ft *2 0 1 0#*J t 2 £>fb, 

^^VH 2 t d-^VL 2 ia>Rn*:£ft:-r-& 5 0 

MH z<T>? m y?it-%tte% 0 

[0 1 0 5 I 0 8T*I4, Sflt2^t)t 3lr*Offl, ff 
*3 0 2 2*L#^«jEvi J;U/hS</.ce ) 4i^4{). ff 
*2 0 1J4, -^COF^, /N-f ^VH2l:ftotl* 

[0106] Hi 0"CI4, P**J t 20f, ff*3 0 2 CO 

T\ ff*201!4, SOMHzOiJ'Dj/^ff^ittB 

[0107] /jr*5, ff *L i nkPwr CDftfl, ff * P u 
P R e s e t (nm&tmWkX'thZo ff *P u p R e s e 
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2/^ft*scLK («*3oi> &*ijiju"</hc-*-5. 
[0108] ami, }iu<Dmm*m^-t z>tLhb<nm 

^l (4, iliH(8C, 2f@OAfli^)lHlSS4 a i: 
8<@OAtii^)[H]S&4 b ^ 1 f®cOtb^?[Hl£S4 c %mi~%o 
10 Affi^/tElES4 b 14, Atti*tm^4 a £ |^«<z>«jsrc*> 

[0 10 9] ACii ( D i r e c t — 0 ) 

9 , y-fes/MBNlC— PupReset = 0) <7D*-§-Sr 
R9!"t*5o NAND§^7 114, ff*D i r e c-t *=0 
<?>lftaS<EfS *£ ff *- PupReset = 0 (Dt&?M.!x 
«sff*<!:£A;t?L, 0*rfcb*U 7y^7 p 7D 5 ;7 p 72 

[0110] 7y^y7Py^72tt, 1? i> h £;fr£cr> 
T\ 1 £rAffi^[U££4 aftcof-^-i'^^ — ht°3^1 2 <7? 
^ *J»«HP-tCfg*i 0 3 (113) <hLTffi^-f£ 0 h7>f 
HtHjgg 1 2 14, ±IS(D*Jffl]ff*i o 3 ^rSij-T, 
^ri^/L-^OTfff CTL lT[lJ^t6 6 
[0111] 7'^77D^75t), ir^h ^ix-SO 
1 $:tti^[ElgS4 cf^lcOh^^^x—hEHlSSl 2 cOfftJ 

®^^ff*io3 (He) t L-ctb^-r-5o h7^^ 

7^- h0£&l 2 14, ±IEOftiJ»«* i 0 3Sr§f*-C\ * 

[0112] j^±oj:^c, ytj/hin (-pupr 

e s e t = 0) (C(4, h^^^y 1 — h@» 1 2 (75$lJ^Jff 
^ *i 0 3 4: l fcWiB-rscirUJ: 19, h ^ ^ ^^r- h0 
Bl2«ffii)«:M^ye-m!Kj8 (^Pfli^^/u) 
tC-r6r.t^T#5o ACStt ( D i r e c t = 

0) Xh^O, V >?mUm*-7 (LinkPwr=0) 
(OWt^ZntnTZo NOR0^7 314, ff*D i r e c 
t=0^ff*L i nkPwr=0 4rA^I L, 1 £N AN 
DlHlf&7 4W7y^7 P 7D^7 5(:^tl >6 NA 
NDlHjlS74l4, t<7)l^MSlsL^0$rA^L, 1 
^7y 7 77P^7 2C0A*«H^-^ai*"r6* 
[0113] 7!ls'^7Py^7 2«t, ^^A^^iXfc 

^ l 4:^cr>^^ h 7^^^- l 2 <nfflmiffi^izm * 
103 (13) i:UTfcb^-rs o h7>f hla]»i 
2 14, ±E<7>*Jl»fB* i o 3 SrS*tT. ^Pfl i^^/ufcW 

[0114] 7yy^7Pj/^7 5li, NOR0SS7 3 

IhIKi 2 0^iJ'^^^-(cff *l 0 3, (16) i: LTHj^-T 
6. f- 7^^f^ h[°]£&12l4, ±ffiO»]»ft * 1 0 3 
«r£tfT, tfBOl/^Sr^ny^fitsCLK^LrtlJ 

5<? [0115] ^±coj:9(c, y ^^m^m^r^mm (l 
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inkPwr-O) \Z , h 7 ^ ^f - h 1 2 

[0116] fc*5 % i'Dfl^CT LI*, v-^ ^ 5/ h0SS 
1 1 «r^LT,A*»J»ft#c t 1 i nlC7£-5 0 fcti**ffl» 
fttc t 1 outll h 7 <<*7-— Kim ft 1 2 £tt>L 
T«»«f CTL{Ci§ 0 ^D^f|fSClk50 
I3\ h^-T^^— h III ft 1.2 LTSOMHzCO^d 

[0117] "r-^it^DCOm^h, *J»ff ^CTLO 
1^131 T-#>5 0 *D »]»{&■§- c 

tl in, ctl o u t 2*7* — ^{# d in, d 

*DI3, ^ hSft 1 1 £^LTA^— ^{f #d 

i nfclft I? , fcij^-r — ^{f -g-d outll b"74^ 
"r— btaJft l 2 ^LTf- ^ff fDl:45. 
[0 118] ACft«t5fcM7-f yu-v'H 

EI 3 cD^.^f5^o D D 3 \ts Sfi^-Y^COT y U' — v' 

[0119] 01 213, ^y^^^y^z^fyi/-^ 
[0120] ^sisasfn mmm^y-^i oAtb^ft 

Ki 0 ircpfflt-, ^S32 (#|x.J;£o. 0 
OlyF) £=»*OU4 3 (Wilis 0 w H) 3&?i£?lJiC» 

&L£n. y >pm^-yf2<oKmt>^mt k 2 

0£<7)Pdj(c* ^i3 5 («x.li*o. OOljuF) ^ 
^4 4 («ili'8 0 w H) ^itt3?iJ^*jBS$n5o f&*t4 

5 (^jtif3oo Q) *^ju4 4 tc^utc^^n 

[ 0 1 2 1 ] U*_hOj; 5 tc yy^iBf 7/2oa«^ 

(LinkPwr=0) , Xtt*3®*7^ y 7" 
1 C0S«^-^ y ir 3/ h*8B8 ( — PupReset 

= 0) (Cli, WJffl]ff#CTL. v^ — ^ff ^■DXtFiJ' n 
^ff^-SC LK^M ^;KCLTtB^t5 £ t fc J: 
9 , iSffli^ 7 31 — ;*[I]ft 5 0 1 (0 2) £7}®jf££r^ 

[0122] mmm^V^fX H>^gf^2$:DC 

cOfget3 1 &t>* 3 3«) #tt^fc*!>* #J»ft-§-CTL, 

[0123] L*»U ^llf ^Uii>^lf ^ 

5o 
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[0124] »±**ff(^»oT**KSrRW Lfc**, 
[0125] 

[0ffi<7>ffi»jfc»Bjn 

[Hi ] #*«0>HJfi0JfCj;<5 IEEE 1 3 9 4^^ 

*o*g;#0T-#>5 o 

IB2] IEEE13 94a»OHI*5'h7-^W« 

[0 3] ^*ffil05fa-§-fiit[lIK(7>*rii;|2[t»*)S« 
[04] m 3(Dit *fi«lsIK^Bf^S:lftKi-Sfc*5)COf& 

[0 5 ] 0 5 (A) £ (B) 13, h IsJftCDWf* 

[0 6] »*ft^ft*fiaisIKco«ja;0T-*>s o 

[0 7] ^*r^fs#eitifiissoMjH^tRWi-«3tie>o 

[0 8 1 ¥^f^fB*fiit0li6<75BflJiij^«rRW-r57t«)(7> 

[0 9] ^*f^fS^fiil!fiIK(7)P 0 lJH^*j!?ft^5fc>&0 

[0 10] »*[^f&*fia0KcoBSJB^*»ft"t-S)t4!> 

[011] *|t»0iJ{C i5 IEEE 1 3 9 4 ^f>^7x 

[012] h7 -< ~7<OT 4 y U — v- 3 y Z£r 

«J*1-5fc^co^ffl5WfDCOlH3K0T-*»So 

I^F#(7)R0^] 

1 mmm^-^w^ 

2 ^^8*8^^ 

3 

4, 5 AfcU^lH]^ 
13, 23 m,M 

40 1 0, 2 0 ¥ y > V 

11,21 is*. $ y h [HJSS 
12, 2 2 h^Y^r— MhIK 

31, 33, 34, 36, 37, 42, 45, SSi 

3 2, 3 5 ^fi: 

4 3, 4 4 3 -Y )\s 

7 1, 7 4 N ANDIHIS& 
72, 75 7 V yrf7 v 
7 3 NO RtHlSS 
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5i? 5 0 2 v :f ''<'f ^ 
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